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(54) BAJlbUOBKA fJJIH PA3BAJI blJOBMB AHMH YCTPOMCTB M3 nPCXMUlbHMX TPYB 
(57) Abstract 

Mcnojib30BaHne: Jlfisi paanam >i.;obw Baia«i yerpoHCTB H3 npo^mibHbtx Tpyo* (nepeKpwBaTeneft, no^eecoK 

XBOCTOBMKOB, $£UlbTpOB M T-fl.). YCTaBttBJIKBaeMblX B CKBaHEMHe. CymKOCTb M3o6peT€I£HR: BaJIbUpBKa 

co^epKHT Kopnyc (K) 1 c neKTparibHbrM KaHanoM 4, b wdkhcA uacTW Koroporo ycTaHoaneH nrryuep 5. B 
creHKC K BbtnojmeHbi yrjiy6neHHH 6 h 7, b Koropbix c noMombio onop 8h9 ycraHOBneHbi rpn Bantuyiomioc 
aneMeHTa (B3). Opw^ew onopw 8 jjbvx B3 ycTaHOBneHbi b yrviy6jieHi«DC 6 K HenoflBUJKHO, a onopa 9 B3 12 - c 

BO3M0?RHOCXtJO paflMaJIUHOIX) Bbl^BlUECHHH M3 YTJiy6neHKH 7. Ilo^BiDRHaH onopa DWJTOJIHei i a B Bttt^e flayx 

3KcqeBrrpnwbix oTHOcwTejibHO j^pyr* jjpyra ujuum/^poB (Lty 13 h 14. npiweM II, 13 c (SonbiimM ^waMerpoM 
ymiOTHeH OTHocwTCJibHO ctcidcw Kopnyca 1, a U 14 c MCHbnmM ^waMeTpoM BbiCTynaer b uenTpaji biitiLH 
Kaiiaji 4 K M HMeeT KaHaribi, coc6maionjpe ueHTpajibUbiii sauan 4 c rM?jpaBniPiecKOH KaMepon 18, 
o6panoBaHH0fl CTeHxaMH yrjry6jieHWH 7 w TopneBbiMH noBepxHOcraMn U 13 k 14 noflBEDKHoft onopw 9. TaKoe 
KOHCTpyK THBnoe BbDTonHeHHe BajibqoBKH o6ecneuHBaeT nejn> - noBbnnemie KatiecTBa h HajjemHocrH 
ycTaHOBKH ycrpotiCTB H3 npo<|)MJibHbix Tpyf), a tzktkz noBbimeHne pa6oTOcnoco6Hocnr caMoft BanbnpBKM h 
B03M07EHOCTB pacmKpeimn flnana3ona pafxroero flwawerpa. 1 3. n. 4 kji. 


Description |Onncamic H3o6pcxcHK5i]: 


M3o6pereHne othochtc5i k oSnaxrrn 6ypennn u KamrranbHoro peuoura Hc<fr«HUx u ra30Btix cxeajKHH h 
np€^Ha3HaMeHo, b uacTHocTH, n^ra pa3BanbuoBfaiBaHnn ycrpoflcTB w3 npo4>H/ibHbix Tpy6, ycTaHannHBaeMbix 
d CKBammie npu loojimnni 30H ocjiojkhchkh, BOSHUKaioingroc b nponecce 6yp€HHH c.Kuamwn m npw 
BoccraHoancHMM repMeTMUHOCTH ofcanjcbix kojiohh. 

HaBecTna Bajiu^oBKa jym pa3Banbno3biBami« ycrpoHCTB H3 npcKfuuitHbix rpy6, co^epK aman Kopnyc. 
npHcnoco6neHHbift a/ih coc^whchmh c kojiohhom CypHjibHbtx Tpy6, c mctrrpamsHbiM Kananow h 
yrjiytfjieHUHMH b ctchkc, b KOTopbix ycTaHOBncHbi c noMomtbio onop Tpw Banbqyiomwx 3jieMcirra. 

He^ocTaTKQM 3Toro ycrpoHCTBa hbjihctch to. hto Banbnyioiinie oneMeirrbi npu pa3Bajib^0BbfBaioai Tpy6bi 
noA pfi&crweM ynpyroro aneMeHTa iioctorhho HaxoAnrc« b o^hom nonomeHMH. noaroMy npw 
Heo6xD^HMOCTH CHM3HTt» pajo^ajibHbje Harpy3KH Ha npo<])njibHbrii nepeKpbroaTejib npu ero ycraHOBKe b 
CKBamuHe, iianpHwep, npw pewoHTe noBpex^eHHM o6ca£Hofi kojiohh bi b mj^e meneBow nep<J)opanjm, ^aman 
aajibnpBKa HenpKMeHHMa. nocKOJihKy M3-3a hcboomoxhoctm chhwchmh panHanbHOH Harpy3RM Ha o6cajn*yio 
Konomiy nponcxonwT ee ^anbueMHiee paapymeraie. 

3a^a^eii M3o6pero«m hb/ihctch noBbmieHwe Kawecroa w na,ne3KHocTH ycranoBKH ycrpoHCTBa H3 
npo^njibHbix Tpy6, ycraHaaJinBaeKCbix b CKBaxMHe npw H3GJiHin™ 30H ocno«HeHHH, B03HMKaioni>ix b 
nponecce 6ypCHMH CKBamnH, n npw BOOCTaHOBneHHH rcpMenraHOcm ooca^Hbix kojiohh, a TaKxe noBbraieime 
Ha^exHoenf w pa6oT*ocnoco6HOCTM Bajibupsxn w o6ecneweime D03 mo jkhocxh pacumpeHHH nwana3ona 
paooHcro nwaMCTpa 6e3 h3mchchwh nnaMCTpa Kopnyca ^aimoro Tnnopa3Mepa cawon BajibnpBKH. 

TexHmecRiDt pe3yjibTaT ^ocrnraeTCH tcm, mto b Ba/ibnpBKe n/iH paaBanbUpBbiBaHHH ycrpoHCTB no 
npo^HTibtibtx Tpy6, coflepmamew Kopnyc. npHcnocooVieinibiM n/in coc^hhchhh c kojiohhoh 6ypHJibHbix Tpy6, c 
n-eHTpajiBHbCM KaHanoM u yTViy6neHiiHMH b CTeHRe, B Koropbix ycraHOBriCHbi c nowombio onop Tpw 
Bajibuyionntx ajieMeHTa, onopa oniioro Banbuyioinero 3JieMeirra ycraHoaneHa b yrnyojieHMH Kopnyca c 

B03MOXHOCTbJO paj^WaJlbHOPO BblABMJKeHMH H3 HCPO. PaflHaJIbHO HOABHJKHaH Onopa BblABKJKHOrO 

Bajibnyiomcro sneMeHTa Moner 6btTb Bbmonnena b en^e nnyx ^HaMerpanbHO pa3H0BejrnKicc n^unninpoB, 
3Kcn<eHTpxniHbix OTHOCMTejibHo npyr npyra, npwHexj muiMHj^p onopbi c 6ojibmnM HXiaMerpoM yrtnornen 
OTHOCMTCJihHO Kopnyca m o6pa3ycr co creHxaMH yr/iyojieHHH r^npaB/nwecKyio Kawepy, coo6n;eHHyio c ero 
neHTpajibHbiM KananoM. 

Ha 4»wr. 1 npe^crraaneH 060001 bmj^ BajibqpBXM; Ha <j>nr\ 2 pa3pe3 A-A Ha <J>wr. 1; Ha ^isr. 3 pa3pe3 B-B Ha 
^hp. 1; Ha $ht. 4 oocannaH KonoHHa c ycxaHoaneHHbiM npo^w/ibHbtM nepeKpbiBaxejieM c noMoinbio 
onMCbisaeMOM BajibupBKn. 

BanbHpBxa jjjift pa3BajibnpBbiBaHMH ycrpoHCTB 113 npo^iDibHbDc xpy6 coj;ep7Kjrr Kopnyc 1 c pc3b6oft 2 ^jih 
npHcoenMHeHHH ee k KonoHxie 6ypnnbHbix Tpy6 3 h ueHTpanbUbiM KananoM 4. b hvdkhcm wacro Koroporo 
ycraHOBneH nrrynep 5. B crreHKe Kopnyca 1 BbonojiHeHbi yrny€meHMH 6 m 7, e Koropbix c noMombio onop 8 m 9 
ycraHOBJicHbi Banbnyx)nBae aneMenTbi 10, U, 12. XlpuueM onopbi 8 flByx Bajn^i^ioinHX aneMCHTOB 10 h 11 
ycraHOBJieHbi b ypjiyuJieHMHX 6 HenonrauKHO. a onopa 9 Banbi^ywinero aneweHTa 12 c B03MOMiocTbK) 
panwajibHoro Bbu^BUKeHHH H3 yrny6jieHHH 7. no^BioKHaH onopa 9 Banbnyion;ero aneweHxa 12 BbmojmeHa b 
BMj^e APyx 3KcueHTpnMHbix OTHOCMTejibHoro APY r PPY™ n>tnMHnpoB 13 h 14, MMeionognx paaHbie nwaMerpbi. 
ripmcM ujutkhap 13 c 6ojibnmM AHaMerpoM yimoTHeH OTHocHTenbHO ctchkm Kopnyca 1 c noMonnjo 
ynjioTHeHHfl 15, a uyunmjip 14 c MeHbnmvi AMawerpoM Bbierynaer b ueHTpanbHbdf Kanaji 4 Kopnyca 1 ^epea 
oTBepcTMC 16, BbmomieHHoe b creime, u WMeer xaHajibi 17, coo6o^aiotinie meHTpajibHbri* KaHan 4 Kopnyca 1 c 
ranpaBJiiraecKOH KaMepoM 18, o6pa3OBaHH0H creiiKaMM oTBepcrnH 16, yrjiyojieHHH 7 b Kopnyce 1 m 

TOpUCBbtKaf nODepXHOCTHMM UHJIHHAPOB 13 M 14 nOABHJKHOH OHOpbl 9. 

PaooTa Ba/ibuoBKH iioHCHHercH Ha npKMepe BoccTaHOBneHHH repMCTWMHocxw oocannoH Konoincbi npH 
o6pa30Bamm d Hew Tpeun*nbi. 

B 3one 19 HapymeHJW repMentHnocTH oocaAHOH Konoinna 20 npeABapnTenbHO ycTaiiaBraraajoT 
nepeapbtBaTejib 21 U3 iiptxJ)Mjibiibix Tpy6, nyreM pacunipenMH ero A aafie * QICM «uwkoctm. 3axeM ua Konomxe 
6ypnnhHbix Tpy6 3 BnyTpb nepcKpwBaTeJin onycKaioT sa/ibnoBKy m Bpanj^eHHeM, c noAanew bhm3 kojiohh bi 
6ypHnbHbix -rpy6 3, nauHHaioT pa3BajibupBbiBaTb npo^wjihiibic xpy6bi nepeKpbiBaTe/m 21 c OAHospeMeHHOi* 
npoMWBKoft jKHOKOCTbio, 3aKa<niBacM0ft b Tpy6bi noA AanncnueM. llpw stom, b ueHTpanbHOM KaHane 4 
Kopnyca 1. 6/iaroAapn Ha/iHmao nrryi;epa 5, A anneilwe >kwakoctm B03pacxaeT w, oo3AeifCTByH Mepe3 
OTBepcrwe 16 b creHKe Kopnyca 1 m Kana/ibi 17 b UMJiMHApe 14 iioabumchom onopbi 9 ua Topuesbie noBepxnocTM 
UKHHi^poD 13 w 14, BbiABwraer Bajibnyiomwif DJieweirr 12 w3 yrjry6neiiM« 7 Kopnyca a° ynopa o creHKy 
nepeRpbiBaxejin 21. OAHoupeneimo iicBWAQumiibie oajibuyiomiic 3/ieMenxbi 10 w 11 xaK«e ymipaiOTCJi b 
CTCHKy nepeKpbiBarejiH. fjanee, nanbuyiomiie ajieMeHTbi noA AencTBueM co3AaHHOH paAwanhHOfl HaiT>y3KM. 
rrpoK aTw Bawcb no BtiyTpeiDieM nooepxnocTM irpo^njiuibix Tpy6, paoBa/ibnpBbiBaioT hx m njioroo 
npHKaTbioajoT k crenKc o6caA"ow KOJioinibi 20. Upw noAXOAe k 3one 19 napynieHMH repMCTHMHocTM o6caA"OH 
Kojioiaibf 20 Aan/ieiiitc npOMbinoMiiOM >kw;|kocxm cnn^ajoT no MWiMManbHoro, npw kotodom ne npoMCXOAwr 


BbiRHxoKerovi paflHamjro-no MBHJKMo ro Bantijyiomero aneweHTa 12 H3 Kopnyca 1. h pa3BajibHOBbiBaroce 
npo4>HJib«bix Tpy6 De/jyr /jo o6pa3oeaHHH MWHUManmoro ^ KaMeT P a A^y^ 1 CMfTKKMvca HeBbmsiUKHfciMM 
BajLbixyiompMM aneMeHraMM 10 m 11 w BbfflBHraKMi ^hmch asieMeuTOM 12, Kor^a oh HaxoflMTCH b hcxoahom, ue 
BWflBHHyTOM nojiojKeH™. FIpn 3tom pe3b6oBue coe^KHemiH npcxfcwnbHtix Tpy6 nepeKpbiBarew 21 Taxae 
pacmnpHiOTCH pp HHyTpeHHero ^Mawerpa npcxjamwibix xpy6, o6pa3ycMorx> npw mx pa3Banbiv>BWBaHHH a 
30Ke iiapymcjiWH, mto rammaer jjo WMHHMajibHOH BejuranHbi ^aaneHMe Ha creHKy o6cajjHOif kqjiohhm 20 b 
3one 19 HapyraeHMH ee repMCTMMHOCTH. 

riocjie npoxojKjjeimn 3amA 19 HapyuzemiH repwenwHOCTH, r^e onacnocTb pa3pymeHMR o6ca#HOM kojiohhbi 
OTcyrcTBycT, BHOBfa no^HHMaiOT AaaneHMe npoMbiBOHHoft >kma*octh m pa3Bajifai^oBbi Bamic nepexpuoaTcnH 
oeflyT no TCXHOJiontM, onHcaHHOH Bfeime. 

no OKom amm pa3BanbuoBbiBaHHH kojiohhy 6ypmifaHbixTpy6 3 c eaju^oBKOM nojjHHMaiQT no cKBaxmibi. 


Claims lOopwyna H3o6pereiiH«l: 


1. BajiunoBKa p/iH pari Bajua ;or« .niajnin ycrpoflCTB H3 npo^unbabtx Tpyd. co/jepmamaH Ropnyc. 
npHcnocoftneHHbift A 71 ** coe^HaeHun c kojiohhoh GypunbHbix Tpy6, c ueirrpanbbHbiM KaHanoM it 
yrnytfjieHMHMH b creHKe. b KOTopwx ycraHOBJiemj c noMorqbio onop Tpn oanb^yiotmix aneMeirra, 
(rouraaion^attCH tcm. hto onopa onHoro Bajibuyiomeno aneMeirra ycTaiiOQJieHa b yr/iy6uieiiMH Kopnyca c 

BO3bf0XH0CTbJO panMaJIbHOPO BbUn3H7KCHHH H3 HCTO. 

2. BajibuoBxa no n. 1, oTjuraaioinaHCfl xexi, uto panwaribHo no^BuaMaH onopa BbiRBmsHoro Bajiwjyioinero 
ancMarra BbtnojmeHa b ohrc flByx flviaMeTpanbHO pa3H0BennKnx njuncHnpoB, 3KcxxeHTpiraHbix oroocHTenbHo 
APy^ flpyra* npjniew njoranfjp onop hi c 6qjiwhmm nMawerpoM ynnoTHeH OTHOcxrrenbHo Kopnyca m o6pa3yer co 
cTeHKaMM yrnyojieHMH b Kopnycc rH^paaroraecKyio KaMepy, coo6meHHyK> c ero neirrpajibHbcwi KaHanoM. 


Drawing(s) [MepTeacit|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 


Description: 


The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 11 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 


relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 11 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 


Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 


Drawings: 


Fig. I 
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Fig. 2 


Fig. 3 


Fig. 4 
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